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INLE?I' SUPERSONIC DIFFUSE3 

By Fer r i s  L. Seashore and John M. Farley 

SUMMARY 

An investigation of a full-scale,  four-shock,  side-inlet  diffuser 
was conducted at the  NACA Lewis laboratory  in  a free-jet f a c i l i t y  at a 
Mach  number  of 3.16. This diffuser  was designed  by the  missile manufac- 
turer f o r  tes t  purposes and w a s  a heavy-duty  version of the d i f f u s e r   t o  
be  used  with the  XRJ47-W-7 engine. Throughout the  investigation,  the 
diffuser  was operated  supercrit ically at a zero angle of attack. 

The supercr i t ical   capture-area  ra t io  of the  diffuser  was  about 1.04, 
and the  cr i t ical   to ta l -pressure  recovery was about 0.58 during  cold-flow 
operation. With the  combustor i n  operation,  the maximum observed  pressure 

near  cri t ical   total-pressure  recovery and became increasingly nonuniform 
as the  operating  point moved fa r ther   in to   the   supercr i t ica l   reg ion .  

m recovery was about 0.564. The diffuser-exit  flow was reasonably  unif o m  

e 

INTRODUCTION 

An investigation of the fu l l - sca le  XRJ47-W-7 engine is  being con- 
ducted at the NACA Lewis laboratory i n  a f r e e - j e t   f a c i l i t y  at a Mach  num- 
ber of 3.16. As a pa r t  of the  over-al l  program, an  investigation w a s  made 
to   evaluate  some of the in te rna l  performance character is t ics  of the  super- 
sonic   in le t   d i f fuser .  The diffuser  w a s  designed  by  the missile manufac- 
turer fo r  free-jet tests and was a heavy-duty version of the   d i f fuser   to  
be used wlth  the XRJ47-W-7 engine. The diffuser  i s  a side-inlet  type; 
the  supersonic  portion i s  essent ia l ly  a 216' segment of a four-shock, 
Ferri-type  diffuser.   Internally,  the diffuser i s  designed t o  provide 
some turning of the  air in   add i t ion   t o   d i f fus ion   t o   t he   ex i t  area. 

. Diffuser  performance i s  presented i n  terms of capture-area  ratio, 
total-pressure  recovery,  pressure  distribution,  internal-shock  position, 
and uniformity of exit flow. Data are presented  for a range of diffuser  
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pressure  recoveries and free-stream total   pressures .  All data were ob- 
tained with the i n l e t  d i f f u s e r  .at a zeru  angle of a t tack   in  a free-Jet  I 

f a c i l i t y  at a Mach  number of 3.16. Early=model tests by the missile . 
manufacturer  indicated that this flow  angle and Mach  number would be  rep- 
resentative of the  flow  conditions  approaching the i n l e t   a t  the design 
cruise Mach number and angle of attack of the  missile. 

- .-. 

APPARATUS 

D i f  fiser 

Photographs of the heavy-duty diffuser (desf-gnated I 5 D 5  by the mis- 
s i l e  manufacturer) are shown i n   f i g u r e  1. Figure 2 shows dimensions of 
the four-shock  spike  inlet.  Variation of diffuser flow area (normal t o  
the average  flow) as a function of missile s ta t ion  is shwn in   f igure  3. 

Ins ta l la t ion  

Ins ta l la t ion  of the  diffuser and the  conibiitor i n  the   f ree- je t  
f a c i l i t y  is  shown i n  figure 4. The supersonic d;€ffuser- i n l e t  was mounted 
within  the Mach cone of a 3.16 Mach-number- supersonic  nozzle. Air not 
captured by the supersonic i n l e t  was  d i f fused  to  the exhaust-section 
pressure by means of the jet  external,  second-throat  diffuser  and-alao 
the bottom-plate  boundary-layer  bleed  duct ( f ig .  4-1. The out le t  of the 
diffuser was connected t o  the 48-inch-diameter  engine combustor. L 
clamshell-type  throttle was ins ta l led  on the  comergent-divergent  exhaust 
nozzle t o  permit variations in diffuser pressure recovery during cold- 
flow operation. . .  

- .. . 

" 

- 

m 

* 

Instrumentation 

Free-stream total   pressure and temperature were obtained from a .. 

survey of 24 total-pressure  tubes and 20 iron-constantan thermocouples, 
respectively, at the  inlet of the  supersonic free-jet nozzle  finstrumenta- 
t ion   s ta t ion  0, f i g .  4)  . 

" 

Diffuser  instrumentation is  summarized in   f igure  5. Diffuser-outlet - 

t o t a l  pressure was obtained from survey rakes at s ta t ion  3 (missile sta- 
t i o n  855). The internal-wall   static  pressures of the  dlffuser  were ob.- 
tained  along  longltudinal  instrumentation rows both on the inner body and 
cowl; t hese   s t a t i c  pressures indicated internal pressure  distribution and 
shock posit iun and were potential  engine-control  signal  pressuresr- 
trailing-stream  static-pressure  probes and three trailfng  total-pressure 
probes were also  instal led as potential  engine-control  signal  pressures; 
detail6 of  these  probes me shown i n  figure 5. The imtrumentation rows 

-. ." 
1 
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are  shown i n   f i g u r e  5 ,  and the longitudinal  locations of the  various  types 
8 of instrumentation are summarized i n  table I. 

PROCEDURE 

Data were obtained  over a range of diffuser  pressure  recoveries from 
about 0.37 t o   c r i t i c a l  at a  free-jet Mach  number of  3.16  and a diffuser  
angle of attack of zero. To obtain  the  desired  diffuser-inlet  conditions, 
the  inlet   to ta l   temperature  w a s  first set wi th   the   fac i l i ty  combustion- 
air heaters.  The supersonic  nozzle-inlet  total  pressure was then  adjusted 
to   give the desired  airflow.  Diffuser  pressure  recovery was varied by 
using a clamshell-type  throttle on the exhaust  nozzle when the  combustor 
was not  operating. With the combustor operating,  recovery was varied by 
changing the  engine  fuel-air   ratio.  

The nominal inlet   conditions at which data were obtained  are shown 
i n  the following table: 

‘a, pressure, 

lb/sq ft 

temperature, 

OF 
lb/s ec TO’ PO, 

. 
56 

760 4800 112 
7 60 3600 84 
760 2400 

Symbols are defined i n  appendix A and methods of calculation  are 
shown i n  appendix B. 

4 

PRESENTATION OF DATA 

Characteristic  curves showing the re la t ion  between individual 
internal-diffuser  pressures and diffuser  total-pressure  recovery axe pre- 
sented in   f i gu res  6, 7, and 8 5  th i s  re la t ion  is s ign i f i can t   i n  the oelec- 
t i o n  of potential  engine-control  pressures. In a l l  cases, the internal-  
diffuser  pressures are presented as ra t ios   to   f ree-s t ream  total   pressure.  
The characterist ic  curves  for w a l l  s ta t ic   pressures  from the  various  in- 
strumentation rows are presented i n  figure 6, and the  avai lable  chazac- 
t e r i s t i c  curves f o r  trailing-stream stat ic   pressures  and t r a i l i n g   t o t a l  
pressures  are  presented  in figure 7j   these  data  were obtained at a free- 
stream to ta l   p ressure  of 4800 pounds per  square  foot  absolute. The ef- 
f e c t  of free-stream  total   pressure  (or  al t i tude) on the character is t ic  

representative) i s  shown i n  figure 8. 
s curves of w a l l  s ta t ic   p ressure  from instrumentation row B [selected as 
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The ef fec t  of diffuser  total-pressure  recovery on the longitudinal 
wall   static-pressure-distributions  along two of the  instrumentation r m  
is  shown i n  figure 9 for  operation at a free-stream  total  pressure of 
4800 pounds per s-quare foot  absolute, T h e - E e e  .through"bhe sol id  symi 
bols   indicates   the  ful l   supercr i t ical   Sffuser   pressures .  As the   internal  
shock system is  moved forward -in the  difPuser,  the  .presi&es rise above. 
the supercrit ical   values.  " 

The data of figimes 6 t o  9 and similar data can be used to   def ine 
approximately the re la t ion  between diffuser  total-pressure  recovery and 
internal-shock  positton. The ef fec t  .of' free-stream  total  pressure on .. . 

this re la t ion  is sham i n  fi- 1Q; the w a l l  static  pressures  along row 
B were used to  define  the approximate internai-shock  posttion. 

I&ormation r e l a t ive   t o  the uniformity of flow at the  diffuser--exit  
i s  presented i n  figures 11 and 12 .  Diffuser-exit Mach-number contours 
are  presented i n  f igure ll for several   dlffuser  total-pressure  recmeries 
at a free-stream  total  pressure of 4800+ouniB per  square-  faot  absolute 
wi th  cold-flow ( f i g .   l l ( a ) )  and- hot-flow ( f ig .  l l ( b ) )  operation. A com- 
parison of the average Mach number, Mav and the  continuity Mach  number 
Mcon a t  s ta t ion  3 'Ner the  range of diffuser total-pressure recoveries, 
together with the variation of the flow-profile  factor (AM/Qv) with 
total-pressure  recovery, is given i n  f i g u r e  12, 

RESULTS 

The supercrit ical   capture-area  ratio of the  15D5 (heavy-duty) d i f -  
fuser was 1.04 (see appendix B) f o r  the rmge of f ree-s t ream  total  pres- 
sures investigated. A capture-area  ratio  greater-than 1.00 is due t o   t h e  
design of t he   i n l e t ,  because thT t i p  of the  spike was not on the center- 
l i n e  of the cowl (fig. 2 ) .  

The c r i t i ca l   d i f fuser   to ta l -pressure   recmery  w a s  about 0.58 Over the  
range of free-stream  total  pressures  during  cold-flow  operation. With the 
engine combustor i n  operation, however, the maximum observed diffuser -. 
total-pressure  recovery was about 0.564 over the range of free-stream t o -  
t a l  pressures. The deference  i n  m a x i m u m  d-lff'user total-pressure  recovery 
between cold-flow and hot-flow  operation may be due to  pressure  pulsations 
wi th  combustion. It is presumed t h a t  the maximum pressure  recovery of 
the diffuser would be obtained  wlthout a i r f l o w  spil lage,  that pressure 
pulsations  during  cold-flow  operation were small as compared with  those 
during  operation with combustion, and that  pressure  pulsations would .. 

cause  airflow  spillage  at a lower average-pressure  recovery, and thus re- 
duction of the  maximum diffuser  pressure  recovery would r e su l t .  

I n  general,  the  diffuser-exit flow prof i les  became poorer as -&he 
total-pressure  recavery waa lowered from the-.ir%iimum value (or as the 

rp' w 
W 
aT 
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internal-shock system was allowed t o  move downstream). Combustor prob- 
lems at t r ibutable   to   adverse  diffuser-exi t   prof i les  were not  encountered, 
and combustion had no signif icant   effect  on the  profiles.   Separation of 
the  diffuser-exi t  flaw w a s  observed  only f o r  extreme supercrit ical   opera- 
t ion.   Mffuser  performance, in terms of supercr i t ical   capture-area  ra t io ,  
maximum pressure  recovery, and internal  pressure  distribution, w a s  essen- 
t ial ly unaffected  by  variations i n  f ree-s t ream  total   pressure  (a l t i tude)  
within  the  range  investigated. 

Lewis Flight  Propulsion  Laboratory 
National Advisory Committee f o r  Aeronautics 

Cleveland, Ohio, June 4, 1957 
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APPENDIX A 

SYMBOLS 

A cross-sectional  mea,  sq f t  

Q acceleration due to  gravity,  ft/sec2 

M Mach number . " 

MEEV average Mach  number 

%On 

M i  Mach number at individual  total-pressure  tube 

continuity Mach number 

NACA RM E57E24 

n number of local  Mach numbers i n  rake obtaiTii3 at -each to t a l -  
pressure  tube 

P total  pressure,  lb/sq f t  abs 

P static  premure,   lb/sq f% abs 

R gas  constant, 53.3 f t  lb/lb OR 

T t o t a l  temperature, 9( 

w* airflow,  lb/sec 

I- r a t i o  of specific  heats 

Subscripts : 

C cowl 

0 inlet t o  supersonic  nozzle (free stream) 

3 diffuser-outlet  instrumentation  station 
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APPENDIX B 

CALCULATIONS 

Diffuser  capture-area  ratio %/Ac. - The equation  for airflow can 
be expressed as 

A0 Po A0 Po Wa = 0.10786 & - - - - 0.785 - - 
“.-I& “.A 

From an  airflow  calibration of the  diffuser ,   the   supercr i t ical  air- 
flow w a s  given  by  the  following : 

. from which 

L 
A0 Po 

0.785 - = 0.816 4% 
and therefore, 

Diffuser  total-pressure  recovery. - Diffuser  total-pressure  recovery 
was taken  as   the  ra t io  of t he  average to t a l   p re s su re  measured at s t a t i o n  
3 (diffuser-outlet   instrumentation  station)  to  the  average  total   pressure 
measured a t  the supersonic  nozzle  inlet  (station 0). Consequently, any 
total-pressure  losses  occurring  in  the  supersonic  nozzle w e r e  charged t o  
the  diffuser .  The pressure  tubes at s t a t ion  3 w e r e  placed on centers of 
equal area) therefore,  area-weighted  rather  than mass-weighted values of 
the  diff  user-outlet  .pressure were obtained. m 
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Diffuser-outlet Mach-nuniber prof i les .  - Mach numbers were calculated 
from the   r a t io  of s t a t i c   t o   t o t a l   p r e s s u r e   a t  each of thFto ta l -pressme 
tubes with a y value of 1.365. Although stream static-pressure  tubes 
were installed,  values  obtained  with  these  tubes  were-not  considered 
reliable.  Therefore,  in  determining the Mach number at each to t a l -  
pressure  tube, the corresponding s ta t ic   pressure used was the average OF - 
the two wall static-pressure measurements on e i ther   s ide  of the  respective 
total-pressure rake segments at s ta t ion  3. The area-weighted  average of 
a l l  of the  Mach numbers from the total-pressure  tubes of t he   s ix  rakes 
was consfdered as the  average Mach  number Mav a t   s t a t i o n  3. 

The continuity Mach  number hicon was calculated  as  follows from the 
average  total-pressure  ratio ps/p0, airflow, a d  a rea   a t   s t a t ion  3: 

wa = 
F3 

From an  airflow  calibration of the-engine,  the  engine  airflow was 

w, = 

Aesuming tha t  Tg = To 

I,, 

0.816 Po 

6 

%on 1 
I I 

A transpasit ion of equation (B4) yields . . .  . ." 

'3 0.816 q -  3 (35) 

from which the  continuiky Mach number qon can  be  obtained where - .  .. .. 
.. . 

r3 = 1.365 

=-7.022 sq Ft 
. .  "" . .  " 
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Missile 
station 

542 
542 
542 
543 
545 

545 
545 
545 
545 
545 

547 
550 
550, 
550 
550 
550 

Row 

- 
A 
B 
D 
F 
A 

B 
D 
E 
F 
G 

F 
A 
B 
D 
E 
F 

TABLE I. - LCCA!I'ION AND TYPE OF INSI!RUMENTA!I'ION 

S 550 
S 552.5 
S 555 
S 555 
S 555 

S 555 
S 555 
S 555 
S 557.5 
S 560 

S 560 
S 560 
9 - 560 
S 560 
S 560 
S ' 560 

G S 
B S 
A S 
B S 
D S 

E S 
F S 
G S 
B S 
A S 

B S 
B T T  
D S 
E S 
F S 
G S 

" 

1 
I 

" 

" 

562.5 
565 
565 
565 
565 

567.5 
570 
570 
570 
570 

572.5 
575 - 

575 
577.5 
580 
580 

B 
B 
B 
B 
F 

B 
B 
B 
B 
F 

B 
B -  
F 
B 
B 
F 

S 
ST 
S 
TT 
S 

S 
SII 
S 
TT 
S 

S 
S 
S 
S 
S 
S 

a . S Static-pressure  tap 
T Total-pressure  probe 
TT Trailing  total-pressure  probe 

L ST Trailing-stream  static-pressure  probe 

Missile 
station 

Row 

590 
F 590 
B 

B 620 
F 600 
B 600 

620 F 
640 B 
640 F 
660 B 
660 F 

702 B 
702 F 
740 F 
780 F 
82 0 F 
855 B 
855 - 
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I ' E, 

94 

D 

1.714" c 

. . . .. 

Dimensions; 
i n .  

." - . . 

A 
- 9 a 5 "  - B -  

5.964 - 

C 13 . M. 
D 2 3.. 6W 
E 

55.823 H 
27.772 G 
15.014 - .  F 
7 .lo4 . .  

spike angle ( re lat ive 
to spike) ,  

del3 

81 

84 

23 .33. ' 93 
16.27 92 
12.00 

31.22 - 

Cowl angle ( r e b t i w  
t o  cowl), 

dek3 

External 
. .. " .. . ._. 9 .o Internal  

13.5 

b o w l  g 

. 

.. . "" ." - - . " . 

Figure 2 .  - Dlmeneif~ns &--heavy-duty diffuser (I5%) spike. . - - - .. - 
- " . .. - 
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Hissile station, in. 
Figure 5 .  - Diffuser m a  variation. 
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." 
Diffuser  total-pressure recweiy; P3/Po 

(a)  Instrumentation row B ( inner  body). 

Figure 6. - Variation of internal-diffueey  wall  static  pressures  presented ae 
ratios to free-stream  total  pressure  xith  diffuser  total-pressure  recovery 
under cold-flow conditions  (combustor  not  operating).  Free-stream total 
pressure, 4000 pounds  per square footrabsolute; free-strew total 
temperature, 7600 F. 
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Diffuser  total-pressure  recovery, P3/Po 

(a) Concluded. Instrumentation row B (inner body). 
Figure 6. - Continued.  Variation of internal-diffuser w a l l  s ta t ic   p ressures  

presented as r a t i o s  t o  free-stream t o t a l   p re s su re  ath diffuser  total- 
pressure  recovery  under  cold-flow  conditions (combustor not  operating). 
Free-stream total   pressure,  4800 pounds per square foot  absolute; free- 
stream  total  temperature, 760' F. 
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Diffuser  total-pressure  recovery, P3/Po 

(b) Instrumentation row F (cowl). 

Figure 6. - Contlnued.  Var-Latl-on.of  internal-diffuses  wall  static  pressures 
presented 8s ratios to free-tltream tot81 pressure  wlth  diffuser  total- 
pressure  recovery  under  cold-flora  canditione  (combustor not operating). 
Free-stream  total  pressure, 4800 pounds p a  square foot absolute;  free- 
stream  total  temperature, 760' F. 
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Diffuser  total-preseure  recovery, P&o 

(b) Concluded.  Instrunentation  row  F (cowl). 

Figure 6. - Continued.  Variation of internal-diffuser wall  static  pressures 
presented  as  ratios to  free-stream  total  pressure  wtth  diffueer  total- 
pressure  recovery  under cold-fbw conditions  (combustor  not  operating). 
Free-stream  total  pressure, 4800 pounds  per  square foot abaolute; free- 
stream  total  temperature, 7600 F. 
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Dlffuser  total-pressure recovery, P3/P0 

(c) ' Instrumentation row A (inney bow) . 
Figure 6 .  - Continued. Variation of .internal-diffuser wall s t a t i c  pressures 

presented ae ratios t o  free-stream total  pressure with diffuser total-  
pressure  recovery under cold-flow con$itions (conbustor  not  operating). 
Free-atrem  total  pressure, 4800 pounds.per  square foot absolute;  mee- 
atream t o t a l .  temperature, 7600 F. ~ , 

I i '  

, I 
. .  

L 
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. . . . . . . . . . .  . . . . . . . . . . . . . . .   . . . .  
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32 .36 .40 .44 .48 .52 .56 .60 

Diffuser  total-pressure  recovery, P3/Po 

(a) Instrumentation row D (inner body). 
Figure 6. - Continued.  Variation of internal-diffuser wall static pressures 
presented as ratios to free-stream total pressure with diffuser total- 
pressure  recovery  under  cold-flow  conditions  (combustor  not operating). 
Free-stream total pressure, 4800 pounds per  square foot absolute; free- 
stream total temperature, 760° F. N 

P 
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( e )  Instnrme ation row E (cowl). 

Figure 6. - Continued. Variation o f internal-diffuser wall static pressures 
presented a8 ratioe to free-stream t o t a l  pressure with diffuser total- 
pressure  recovery d e r  cold-flow conditions (combustor nat operating). 
Free-stream t o t a l  preesure, 4800 ppmds p q  squwe foot abaoSute; free- 
stream toth temperature, 760° F. 

8653 
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W h e r  total-pressure recovery, P ~ / P O  

( f )  Instrumentation row G (cowl). 

Figure 6. - Concluded. Variation of internal-diffuser mll static pressures 
presented 88 ra t ios  t o  free-stream total pressure with a i f h e r   t o t a l -  
pressure recovery under cold-flow conditions (combustor not  operating). 
Wee-stremu total  preseure, 4800 pounds per  square  foot absolute; free- 
stream total temperature, 7600 F. 
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I DM” total-preasure recovary, P$ 0 

( a )  Cold-flow conditions (combustor nut opersting). 

Figure 1 .  - v d a t i o n  of intemal-diffueer trdiing-stream static pressures and 
trailing tot+ pressures presented aa ratios  to free-atream total pressure with 
diffuser total-pressure recovery. Free-strean total pressure, 4800 pounds per 
square foot absolutp; free-Etrem total temperature, 760’ F .  

. . 
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Meuser  total-pressure recovery, P ~ / P ~  

(b) Hot-flow conditicm (combustor operating). 

Figure 7. - Concluded. Variation of internal-diffuser  trailing-stream  static 
pressures and t r a i l i ng   t o t a l  pressures  presented REI ratios  to  free-stream 
total   pressure with diffuser  total-pressure recovery.  Free-stream t o t a l  
pressure, 4800 pounds per  square  foot  absolute; free-stream t o t a l  tempera- 
ture, 7600 F. 
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Free-stream t o t a l  
press-, Po, 
lb/sq ft abs 

4800 
Open symbols .. 3600 
so l id  symbols 2400 

Diffuser 
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total-pressure recovery, p3/p0 
. .  " . ." 

FIgure8, - Tbs effect of free-stream  total  pressure on the variation of internal-- 
diffueer w a l l  static  pressures  presented aa ratios  'to  free-stream  total  pressure 
with  diffuser  total-pressure  recovery  under-old-flow  conditions  (combustor  not 
operating), Row B (inner body). Free-stream  total  temperature, 7600 F. 
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Figure 8.  - Concluded. The effect of free-stream total pressure on the  variation of 
internal-diffuser wall static pressures presented as ratios  to free-stream total 
pressure with diffuser  total-pressure recovery under. cold-flow conditions (com- 
bustor  not operating). Row B (inner body). Free-stream total temperature, 7600 F .  
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(a,  Instrumentation row B ( h n m  body). 

Figure 9. - Variation of Lnternal-dlffuaer  wall  atatic  pressures  presented as - .  
Tar;Ios to free-stream btal pressure  with  missile  station  under cold-flow 
conditione  (combustor  not operating). Free-stream tptal pressure. 4800 
~ O U I ~ B  per epuare  foot  absolute;  free-stream t o t a l  temperature, 760° P. 

. .  
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Missile station, in. 
(b)  Instrumentation row F (cowl), 

Figure 9. - Conoluded.  Variation of interma2-dlffueer w a l l  static pressures presented  as  ratios to free- 
stream t o t a l  pressurea with missile station  under  cold-flow  oonditions  (combustor  not  operatingb. Free- 
stream total pressure, 4 B w  pounds per square foot absolutes  free-atream  tatal  temperature, 180 F. 
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w 
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Shock position - missile station 

Figure 10. - Relationship between dl f  tal-pressure recovery and T"' %" Interpal-shock  position based on wal sta i c  pressures of instrqnenta- 
t im  row B [Inner body). Free-strem  total-pressure  effect Upaer 
cold-flou conditions (combustor no$ operating). 
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Diffuser total ressure 
recovery, PJ0, 0.564; 

M ~ ~ ,  0.238; profile  fac- 
average Mach nmber, 

t o r ,  bnfi,,, 0.200; 

DlfAlsW t o t a l  -80- 
racoverg, P3;pp0, 0.520; 
average Mach number, 
%v, 0.276; profile  fac- 
tor ,  AM/&. 0.204; 

Moon. 0.2L 
Continuit Hach nmber, 

Diffuser  total re8mi-e 
recovery, P J 0 ,  0.540; 

average Hach rimber, 
nav, 0.255; profile fac- 
to r .  mhav. 0.2131 
continuity Maah  number. 
Mcon, 0.246. 

Diffuser  total 
recovery. P3;Ft;4s?&; 
average Plach numbar. 
Ha,, 0.273; profile  tac- 
t o r ,  bM/Mav, 0.2131 
continuity Mach number, Hem. 0.264. 
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Diffuner total   ressure 
recovery, PJo, 0.484; 
average Mach number, &r. 0.297; profue  fac-  

McOn, 0.278. 
continuity Mach m e r ,  

Diffuser t ; p r s s u r e  
recovery P Po, 0.459; 
average Maah n u h e r ,  
QV, 0.317; profile iac- 

cpntlnuity Mnch number, 
tor, Wav, 0.2111 

!Icm, 0.294. 

Difiuser  total-Dresaure 
recovery, Pfi0.  0.448; 

svr 0.328; pmfl le   fac-  
average Mach number, 

tor, 0.230; 

Diffuser  total ressure 
rbcovery, P d o ,  0.437; 
aperage &ah number, 

tor,  AM'/kav, 0.215 
continuity Mach number, 
Horn, 0.310. 

naV. 0.343; p r o m e  rae- 

(b) Hot flow (combustor operating). 

F m e  11. - Concluded. D i f i u s m  Mch-nmaber contour8 for varioua diffuser  total-pressure  recoverlee  wlth  average Uach 

' Free-stream  totz?psuure, 4800 pounds per 0-e foot absolute; he-a t r eam total tsmperature, 780 P. 
nmbea, contlnu3. Mach nmber. and flaw profile  factor  at   misaile  station 855 (station 3). Vlew 1 kin dormstream. " 8 g  
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(a)  Comparison of average  Mach number (%v) and continuity  Mach 
number (son). 

.3a .42 .46 .SO .54  .58 
Diffuser  total-pressure recovery, P3/Po 

(b) Variation of flow profile  factor E . 
%V 

Figure 12. - Diffuser  exit-flow  parameters as functions of dif- 
fuser  pressure  recovery at missile  station 855; cold flow. 
Free-stream  total pressure, 4800 pounds  per  square foot; free- 
stream  total temperature, 760° F. 
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